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Abstract: 
Industry reports continue to highlight the importance and growth of e-learning. However, researcher, trainers, and 
trainees all agree that such training has significantly higher levels of anxiety compared to traditional learning. Thus, 
anxiety is one of the most important impediments in online learning because it can significantly negatively impact 
training outcomes. On the other hand, researchers and practitioners have not focused on the positive psychological 
state of process satisfaction from the training process. This paper presents a research model that reframes the 
dominant theory in technology training (i.e., socio-cognitive theory) and its impact on learning, which includes the 
impact of perceived anxiety and process satisfaction in a team-based self-paced online technology-training context. 
Results of the empirical study show that verbal persuasion structures can reduce perceived anxiety and increase 
process satisfaction and, thus, improve training outcomes. The results also show that verbal persuasion has an 
indirect effect on outcomes rather than a direct effect as socio-cognitive theory conceptualizes. The paper presents 
theoretical and practical implications for researchers, trainers, and designers. 
Keywords: Perceived Anxiety, Process Satisfaction, Computer Self-efficacy, End User Training, Social Cognitive 
Theory, Psychological States, Cohesion, Verbal Persuasion. 
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1 Introduction 
Training in organizations is one of the most pervasive methods for enhancing individuals’ productivity and 
communicating organizations’ goals to new personnel. On average, organizations spent US$1,273 for an 
average 34.1 hours of training per employee in 2016 (approximately 1.7 percent more than in 2015). 
Technology-mediated learning’s (TML) share of such training also increased significantly (ASTD, 2017). 
TML, also called e-learning, refers to “an environment in which the learner’s interactions with learning 
materials, peers, and/or instructor are mediated through advanced information technology” (Alavi & 
Liedner, 2001). Despite TML’s rapid rate of adoption, researchers, educators, trainers, and trainees argue 
that the delivery of, and participants’ reaction to, online training differs from traditional face-to-face training 
(Santhanam, Yi, Sasidharan, & Park, 2013).  
Dominant among this from of training is end user software training (ASTD, 2012). Users perform most of 
this training through self-paced online training. Self-paced online training allows users to perform pre-
designed training modules at their own pace. These modules generally contain demonstrations and 
simulated practice sessions.   
Researchers have predominantly used social cognitive theory (SCT) to understand and explain what 
impact self-paced online technology training has on training outcomes. SCT postulates that training 
interventions and individuals’ characteristics impact learning outcomes by causing individuals to reflect on 
their observations. SCT and subsequent research in this area (Bandura, 1977b; Yi & Davis, 2003) has 
conceptualized four antecedents that impact self-efficacy: vicarious modeling, enactive modeling, verbal 
persuasion, and psychological state. Research has shown behavioral modeling (vicarious + enactive) to 
positively impact training outcomes but has ignored the other two stimuli (psychological states and verbal 
persuasion), especially in the context of online technology training (Gupta & Bostrom, 2009, 2013). 
Psychological states refer to the mental conditions that influence behavior: thinking and feeling. Research 
indicates that both negative and positive states affect behavior (Wakefield, 2015). In this study, I examine 
anxiety (a negative state) and satisfaction (a positive state). Researchers, trainers, and trainees all agree 
that TML participants have significantly higher levels of anxiety than traditional learners. Anxiety is one of 
the most important impediments in online learning because it can significantly negatively impact training 
outcomes (DeVaney, 2010; Fuller, Vician, & Brown, 2006). Research has also found that advanced 
training methods such as gamification also lead to increased anxiety and that participants sometimes 
focus more on game scores than learning (Santhanam, Liu, & Shen, 2016; Tomaselli, Sanchez, & Brown, 
2015). Similarly, researchers have argued that more complex content can increase anxiety, especially in 
the case on online learning (Coursaris & van Osch, 2016; Guo, Van Toorn, Lai, Seo, & Xiao, 2016).   
Satisfaction from the online learning process also remains another important issue that researchers and 
educators continue to grapple with (AlJeraisy, Mohammad, Fayyoumi, & Alrashideh, 2015; Coursaris & 
van Osch, 2016). Most researchers and educators view satisfaction as an outcome of the training process 
rather than a process variable, and vague framing of the construct has produced equivocal results 
(Coursaris & van Osch, 2016). Overall, we can see a need to look for ways to reduce anxiety and increase 
process satisfaction among trainees and to see the impact of such interventions on training outcomes. 
Peer collaboration constitutes another increasingly popular trend in training (Khan, 2005). Research has 
shown it to positively impact learning in general (Hiltz & Goldman, 2005). The positive impact of 
collaborative techniques holds for technology training in traditional classrooms (Gupta & Bostrom, 2013; 
Hilk, 2013; Keeler & Anson, 1995; Yi & Davis, 2001). While such interaction is difficult to implement in self-
paced technology training environments, researchers have conceptualized how one can implement it in 
various times and places (Daniels & Pethel, 2005): same time-same place, same time-different place, 
different time-same place, and different time-different place (see time-place model in Appendix A). Same 
time-same place (or face-to-face) interactions do not require information technology, but the others do 
(e.g., virtual classrooms, learning laboratories, instant messaging, email, and discussion boards; see 
Appendix A). Based on thorough reviewing the literature, I found no studies that have investigated peer 
collaboration in a self-paced technology-training context. Thus, the study I report here provides a starting 
point. 
Overall, the two key gaps in research on self-paced environments concern the process and impact of peer 
collaboration. In terms of process, researchers and designers have assumed that four SCT stimuli 
simultaneously impact training outcomes and that each stimulus serves as a direct input to training 
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outcomes; in doing so, they ignore the fact that individuals do not activate some stimuli, such as verbal 
persuasion and psychological states, until the learning process. When all the stimuli are present at the 
same time as in a traditional classroom, one cannot easily decipher them, but online training methods 
allow one to examine the learning process in more detail (Hornik, Johnson, & Wu, 2007; Yanson & 
Johnson, 2016). The distinction between input stimuli and process stimuli has important design 
implications that I outline in Section 2.  
In addition, researchers have assumed that each stimulus directly impacts training outcomes, which 
ignores how they interact. Much of the discussion about the relationship between verbal persuasion and 
psychological states has been post hoc at best and, thus, lacked generalizability (Gupta, Bostrom, & 
Huber, 2010). Consequently, for the online environment, we have only limited guidelines on how trainees 
should collaborate or what they should collaborate on.  
In this paper, I present a SCT-based model for self-paced online technology training. Our research 
framework operationalizes all the elements of SCT, including verbal persuasion and psychological states. 
We argue that one must reorganize SCT to fit self-paced training environments. The results clarify what 
impact the various SCT elements have on technology training.  
This paper proceeds as follows: in Section 2, I present the research model and incorporate references 
from the literature where appropriate. In Section 3, I present the research method. In Section 4, I analyze 
the data and, in Section 5, discuss the results and their implications. Finally, in Section 6, I discuss the 
paper’s limitations and, in Section 7, conclude the paper. 
2 Literature Review and Research Model 
Social cognitive theory (SCT) is the most comprehensive and influential theory for technology training 
(Gupta et al., 2010). It provides a framework for understanding, predicting, and changing human behavior. 
The theory identifies human behavior as an interaction of personal factors, behavior, and the environment.   
Broader technology training models conceptualize training as a process with four distinct stages: initiation, 
training, post training outcomes, and performance impact (Gupta & Bostrom, 2009; Olfman & Pitsatron, 
2000). Initiation activities occur prior to the formal training phase. These activities range from defining 
training needs to developing training materials and other learning methods, such as team-learning 
guidelines.  
The training phase focuses on the delivery of the training, and I largely focus on this phase in this paper. It 
deals with how trainees interact with instructional modules and other learning structures such as team 
guidelines. Unlike SCT, these broader technology training models argue that one should consider peer-
interaction and the psychological states as part of the training process. Satisfaction (positive state) and 
anxiety (negative state) constitute two psychological states of interest based on existing literature, and I 
discuss both in subsequent sections.  
The training outcomes phase deals with assessing trainee skills and confidence to use an end user 
software application (i.e., computer self-efficacy). Finally, the post-training phase measures the impact of 
the training outcomes on job performance and other individual attitudes. Figure 1 outlines this conceptual 
mode, and I discuss it further below. 
2.1 Pre-training Activities 
Pre-training activities include designing the training structures. The literature outlines three kinds of 
structures that one can pre-design for online technology training (Gupta & Bostrom, 2009): vicarious 
modeling, enactive modeling, and verbal persuasion structures. Researchers generally combine vicarious 
and enactive modeling under behavioral modeling because they both focus on imparting skills to end 
users (Johnson & Marakas, 2000). Verbal persuasion refers to encouragement during the training process 
(Bandura, 1986). Trainers develop rules and procedures for this interaction during the pre-training phase. 
Although I focus on the training phase in this paper, the normative input structures provide the process 
context, and, thus, I discuss them next. 
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Figure 1. Conceptual Model 
2.1.1 Behavioral Modeling 
Much of the technology-training literature has focused on vicarious modeling component of behavioral 
modeling as a learning method. An instructor usually performs such modeling by demonstrating actions in 
a video (Gupta et al., 2010). Researchers have compared this learning method to lecture-based training, 
which uses the same content but does not demonstrate it. The second component of behavioral modeling, 
enactive modeling, builds on vicarious modeling, using self-modeling in a structured learning environment, 
with pre-programmed feedback and guidance in a simulated environment. Overall, behavioral modeling 
focuses on enhancing trainees’ skills: the first part of the self-efficacy construct. Most commercially 
available technology-training tools such as Skillsoft use behavior modeling as their basis. These tools 
show trainees videos that demonstrate technology features to trainees that they can practice in a 
simulated environment. This approach allows participants to work at their own pace and to repeat 
modules as needed. 
Empirical research has consistently found that modeling, both vicarious and enactive, leads to better 
training outcomes than other methods, such as lecture-based instruction or studying from a manual (Bolt, 
Killough, & Koh, 2001; Davis & Davis, 1990; Gupta et al., 2010; Yi & Davis, 2003). As SCT hypothesizes, 
empirical evidence supports modeling’s direct effect on computer self-efficacy enhancements in all 
environments.  
Research has attributed the increased effectiveness of self-paced online training to structural differences 
between traditional and online methods (see Appendix B). In this research, I used an existing tool to train 
participants on an end user technology. The participants evaluated the technology tool based on the 
dimensions in Appendix B. By drawing on existing research instead of replicating the research that has 
focused on the effectiveness of behavioral modeling, I could use an existing, well-established, and 
conforming tool and, thus, focus on the learning process.  
2.1.2 Verbal Persuasion Structures  
Learning is complex and involves challenging activities. Trainers widely uses verbal persuasion (e.g., 
suggestion, encouragement, self-instruction, or interpretive treatments (Bandura, 1986; Money, 1996)) to 
try to talk people into believing that they have abilities that will enable them to achieve their goals and that 
they can successfully cope with what has overwhelmed them in the past. The interaction that leads to 
verbal persuasion can come in two forms: 1) between trainers and trainees and 2) between trainees. Like 
behavioral modeling structures, one can design the guidelines for these interactions during the pre-
training phase (Gupta & Bostrom, 2009).  
However, self-paced online technology-training contexts lack this continuous support and encouragement 
from the trainer because of the nature of the delivery. As such, the systems include these interactions via 
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feedback and help mechanisms (i.e., the training software is the instructor). Thus, the learning method 
effect actually captures this influence.  
The second type of interaction (i.e., between peers) is gaining prominence in both practice and research. 
In the face of complex or difficult learning objectives or with learners who have struggled to learn for a 
long period, disconfirming experiences can readily extinguish behavioral modeling influence  as recent 
gamification discussions exemplify (Tomaselli et al., 2015). Peer-to-peer collaboration might help in such 
situations by better explaining the learning method or providing verbal scaffolds for the learning process.  
However, little research has examined using teams for verbal persuasion and support in self-paced 
training because researchers have viewed such training primarily as an individualistic effort that 
individuals perform in a self-paced manner at their convenience. Instead researchers, trainers, and 
educators have long acknowledged that the social interaction dimension of learning is lower in self-paced 
online technology training than traditional training (See Appendix B). As a result, verbal persuasion 
benefits are not transferred to self-paced online training. 
Recently, however, researchers and commercial organizations have started introducing collaborative 
online learning approaches in each of the three relevant quadrants of the time/place matrix (see Appendix 
A). Solutions range from learning laboratories to asynchronous discussion forums to instant messaging. 
These solutions focus on enhancing collaboration among trainees. To my knowledge, only three studies 
have investigated such collaboration in technology training: two did not find a direct effect on training 
outcomes (Davis & Yi, 2004; Keeler & Anson, 1995) but the other did (Gupta & Bostrom, 2013). Outside 
online learning, meta-analyses that examine various collaborative techniques suggest that collaboration 
has a positive impact in higher education (Johnson, Johnson, & Stanne, 2000) and peer-programming 
settings (Salleh, Mendes, & Grundy, 2011). While these reviews highlight the variance in outcomes and 
the need to investigate the process, they agree that trainers must establish collaboration structures (i.e., 
guidelines on how to collaborate) in the pre-training phase.  
Since this study focuses on the training process rather than the pre-training structures, I used well-
researched collaboration technique guidelines in the pre-training phase to establish the relevant 
structures. By doing so, I could focus on the relationship between peer-to-peer interaction and 
psychological states. 
2.2 Training Phase: Psychological States  
Stressful and taxing situations generally elicit emotional arousal that, depending on the circumstances, 
may have informative value concerning personal competency. Therefore, emotional arousal constitutes 
another constituent source of information that can affect perceived self-efficacy in situations when 
individuals have to cope with complex and/difficult situations. Measured as perceived anxiety, this 
construct has received consistent attention in the technology-training literature (Brosnan, 1998; Chua, 
Chen, & Wong, 1999; Griffin & Griffin, 1998; McInerney, McInerney, & Marsh, 1997; Powell, 2013). 
Although researchers have conducted much of the research on this construct in traditional learning 
environments, they agree on its importance as an outcome and as a negative stimulus of self-efficacy. 
With respect to psychological states, self-paced online technology training differs from traditional training 
in two critical dimensions: model credibility and flexibility (see Appendix B). In a traditional setting, trainees 
typically hold the instructor/trainer in high regard. High model credibility increases trust and reduces 
anxiety. Flexibility deals with the instructor’s ability to change the course quickly based on immediate 
trainee feedback. Self-paced online training uses materials designed before the training phase, which 
makes quick changes infeasible (Hiltz, Fjermestad, Ocker, & Twoff, 2006). Hence, students who use 
online instructional technology exhibit more anxiety than traditional students, especially when dealing with 
complex topics (DeVaney, 2010). Researchers have shown that, in general, using technology increases 
anxiety (Kummer, Recker, & Bick, 2016). In self-paced online technology training, participants must deal 
with two technologies: the instructional technology and the end user application they are trying to learn, 
which increases complexity even more.  
In the face of difficulties, individuals who are especially susceptible to anxiety become preoccupied with 
their perceived inadequacies more than the task at hand. For example, researchers have shown how 
increased anxiety can reduce use of learning structures such as email and, thus, limit learning outcomes 
(Brosnan, 1998; Fuller et al., 2006). However, most technology-training research has looked at self-
assessments of anxiety as an outcome of the learning process and not an antecedent of self-efficacy 
(Chua et al., 1999). I found only one study that has argued for a theoretical link between anxiety and self-
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efficacy, but it measured satisfaction from the learning process instead of self-perceived anxiety and 
provided no empirical proof (Xu, Huang, Wang, & Heales, 2014). Thus, I examine anxiety as an 
antecedent to computer self-efficacy and, consistent with SCT, hypothesize: 
H1: Higher perceived self-anxiety has a negative effect on computer self-efficacy in an online 
learning environment. 
Satisfaction constitutes another important psychological state in the learning process. Like self-efficacy, 
many technology-adoption (Al-Gahtani & King, 1999), performance (Organ, 1988) and group-outcome 
(Reinig, 2003) studies have studied satisfaction and consistently used it as an outcome variable in 
evaluating the online learning process (Cho & Tobias, 2016; Hu & Wendy, 2012). However, instead of 
viewing it as an outcome of learning, one should view it as a process variable that influences eventual 
outcomes. It is a psychological state that forms as the trainee goes through the training process. It deals 
with how much the trainee enjoyed the process or found it reasonable. The more satisfied the individual, 
the more engaged, which, in turn, affects self-efficacy. Thus, I hypothesize: 
H2: Higher satisfaction from the learning process has a positive effect on computer self-efficacy in 
an online learning environment. 
2.2.1 Verbal Persuasion: Cohesion 
Verbal persuasion occurs when trainers/systems encourage trainees to develop a bond using guidelines 
outlined in pre-training phase. As I mention in Section 1, such interaction can occur across the four 
quadrants of the time/place matrix (i.e., same time-same place such as with training rooms, same time-
different place such as with virtual classrooms, different time-same place such as with learning 
laboratories, or different time-different place such as with email, discussion boards, and so on; see 
Appendix A).  
Such guided peer interaction helps trainees to relax, which reduces their anxiety-driven defensive 
behaviors (Zaccaro, Gualtieri, & Minionis, 1995), and to relate to the material, which improves their 
attitude (Forrester & Tashchian, 2004; Myers, 1962). It enhances trainees’ confidence in the training by 
positively influencing their psychological states. Training material is used for skill improvement-based 
learning.  
Much research has used cohesion to measure the interaction among group members (Evans & Dion, 
2012). It measures how well a group “gels” (Beal, Cohen, Burke, & McLendon, 2003; Gully, Devine, & 
Whitney, 2012). Research has often described it as the psychological force that binds people together 
(Forsyth, 2010; Keyton & Springston, 1990). Various studies on group behavior have consistently shown 
that, in more cohesive groups, people have stronger ties to one another (Balkundi & Harrison, 2006; Beal 
et al., 2003; Gully et al., 2012; Mullen & Copper, 1994) and regard one another as highly trustworthy 
sources of information with a high potential for mutual persuasion (Li, 2013; Weenig & Midden, 1991). In 
addition, people in cohesive groups experience better emotional adjustment (in particular, less anxiety, 
tension, and stress and more confidence and commitment) (Bowers, Weaver, & Morgan, 1996). 
Consistent with SCT, some researchers have found that higher levels of cohesion have an additive effect 
in improving group outcomes (Gully et al., 2012; Langfred, 1998; Yoo & Alavi, 2001). However, two other 
studies that examined how well learners acquired data-modeling skills found that team-based learning had 
no direct impact on outcomes (Ryan, Bordoloi, & Harrison, 2000; Yanson & Johnson, 2016). However, 
these studies ignored the nature of interactions among peers or their impact on psychological states 
important to learning. I know of only one study that has found a positive impact of peer collaboration on 
self-perceived anxiety, but it had no structured guidelines, occurred in a face-to-face context, and included 
both peer- and instruction-based verbal persuasion (Keeler & Anson, 1995).  
Some evidence indicates that social influence reduces anxiety in training contexts (Lee, Lee, & Lee, 
2006). Consequently, I argue that all SCT inputs do not have the same direct impact on training outcomes 
in a self-paced training domain; rather, the emotional dimension of cohesion is more important in the peer 
environment. Thus, contrary to SCT, I hypothesize:  
H3: Perceived anxiety mediates cohesion’s impact on computer self-efficacy such that higher 
levels of perceived anxiety lead tp lower levels of computer self-efficacy.  
Satisfaction with the learning process constitutes the second psychological state variable. While the 
group-decision support-system literature shows that teamwork increases satisfaction (Reinig, 2003), a 
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study that examined an online class using discussion boards found no such result (Cho & Tobias, 2016). 
Thus, similar to the arguments for the negative emotion (anxiety), I hypothesize: 
H4: Satisfaction with the learning process mediates the impact of cohesion on self-efficacy,such 
that higher levels of satisfaction with the learning process lead to higher levels of computer 
self-efficacy.  
2.3 Training Outcomes and Post-training Behavior 
The key dependent variable in SCT is self-efficacy. Researchers have argued it to be the single biggest 
predictor of behavioral change in individuals and performance (Bandura, 1977a; Karsten, Mitra, & 
Schmidt, 2012). The construct combines skill and confidence (Compeau & Higgins, 1995).  
Computer self-efficacy, a derivative of the general self-efficacy construct, refers to one’s perception of 
one’s ability to perform tasks using a computer (Karsten et al., 2012). Research has shown specific 
computer self-efficacy, which measures the self-efficacy for a specific technology, to be an even stronger 
predictor in specific contexts (Marakas, Yi, & Johnson, 1998) and to have a positive effect on task 
outcomes, adoption, and attitudes (Burton-Jones & Hubona, 2005; Compeau, Gravill, Haggerty, & Kelley, 
2005; Karsten et al., 2012). Thus, I focus on specific computer self-efficacy as the core outcome 
construct. Note that post-training behavior deals with the adoption and use of technology. I discuss the 
impact of my variables on practice in Section 6. 
3 Research Method 
I collected data for this study from a quasi-experiment empirical study that I conducted with students in an 
“introduction to MIS” class at a leading university in the Southeastern United States. Students came from 
multiple sections of the class taught by multiple instructors at different times/days. The students trained on 
how to manage and analyze data in Microsoft Excel. The initial sample contained 135 students. Students 
received course credit for participation. I eliminated students with any Excel experience as tested using a 
quiz that contained procedural and declarative knowledge questions (25% or more on the quiz) or group 
history (self-reported). Consequently, I did not measure Excel self-efficacy at the beginning since I 
considered these students as novices in this area. Appendix C summarizes students’ demographics. The 
final sample contained 119 students. The sample did not show any statistical differences between 
genders (61 females, 58 males) or business majors. The students had an average cumulative grade point 
average (CGPA) of 3.34. The training lasted one hour and fifteen minutes and dealt with cell references 
and formulas. 
Due to possible confounding effects (Wang, Shannon, & Ross, 2013), I asked students to report any 
previous e-learning experience and eliminated any who did from the sample. In addition, to confirm the 
premise that students indeed had a higher anxiety in self-paced online training versus traditional methods, 
I asked participants to rate their anxiety regarding online learning in comparison to traditional learning on a 
four-item survey that used a five-point scale (see Section 3.1 for details). I drew the scale for the computer 
anxiety rating scale from Heinssen, Glass, and Knight (1987). Since the scale is an agreement scale, I 
took anything above the midpoint (2.5) to indicate higher levels of anxiety. The mean score was 3.61, 
which confirms the increased anxiety assumption in self-paced online learning.  
I conducted a pilot study prior to the main experiment to refine the technique. I focused on testing the 
language in the instrument and the experimental procedure. I also tested the guidelines I provided to the 
students to make sure they were distinct and separate from the training technology and did not interfere 
with the content or learning technology. I performed this pilot study using business undergraduate 
students from an “introduction to MIS” (honors section). I did not perform a significance test due to the 
small sample size (n = 20), and I did not include these students in any subsequent analysis. 
Figure 2 summarizes the various phases of the main experiment, which I discuss next. 
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Figure 2. Experimental Procedure 
Phase 1 (pre-training): I trained students in Excel using a commercially available technology-mediated 
training tool. The tool, Skillsoft, contained a video demonstration (vicarious training) followed by enactive 
learning. I selected it because it included features that implemented vicarious and enhanced enactive 
learning. The tool featured industry best practices and accepted instructional design principles, and 
previous research has used it. As I mention in Section 2, empirical research shows tools such as Skillsoft 
as the best method for technology training. In addition, this product has gained large acceptance in 
universities and organizations alike to train trainees, which provides realism to the quasi-experiment.  
Verbal persuasion used dyadic interaction (i.e., two-person groups). Dyads are popular in education and 
in peer programing (Lou, Abrami, & d'Apollonia, 2001; Lou et al., 1996). Thus, in this phase, I randomly 
paired participants into dyads. I used only groups with no previous interaction history for data analysis. To 
foster interaction, I used the reciprocal questioning technique to establish ground rules (King, 1992). I 
communicated the structures for interaction to the participants both orally and via a training workbook. The 
guidelines were: 
1)  Go through the online demonstration module (vicarious training) individually and write down at 
least three questions about it (Why use Excel? How is data entered in Excel?). (This goal 
focused on simulating the discussion board aspect of self-paced training.) 
2)  Ask each other your questions and discuss the answers. 
3)  Practice individually in the simulated Excel environment (enactive training) to complete the 
training module. 
These guidelines helped enforce the tenets of verbal persuasion interaction between trainees. 
Since I performed much of the work to set up the experiment beforehand, I allocated only five minutes to 
communicate the guidelines to the students. 
Phase 2: Training Process
Phase 1: Pre-Training Activities
Phase 3 & 4 : Training and Post Training Outcomes
Introduction to the 
session
Pre-training 
questionnaire
Dyad formation and 
guidelines
Self-paced online 
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Phase 2 (the training process): In the training process, the students went through the training activities 
(see phase 1). I conducted the study in a computer lab. I collected the questions they asked each other as 
a manipulation check to ensure that I successfully implemented the reciprocal questioning technique. 
Results showed that all dyads had the opportunity to interact. 
Phases 3 and 4 (post-training): I asked participants to fill out a questionnaire with items that measured 
cohesion, perceived anxiety, Excel self-efficacy, and process satisfaction. I gathered all data at the 
individual level. The overall session lasted 75 minutes. 
3.1 Training Process Constructs and Measures 
I used the following instruments to measure each of the constructs.  
Cohesiveness: I used the five-item Seashore’s (1954) group cohesiveness index, as modified in 
Chidambaram, Bostrom, and Wynne (1991), to measure cohesiveness. These authors found that the 
scale demonstrated acceptable reliability (Chronbach’s α = 0.89). Previous research has used the scale 
as well (Anson, Bostrom, & Wynne, 1995).  
Perceived anxiety: I measured anxiety using four items drawn from the Heinssen et al.’s (1987) 
computer anxiety rating scale. These authors found that the instrument demonstrated acceptable reliability 
(Chronbach’s α = 0.87). Other IS studies have also used this scale (Thatcher & Perrewe, 2002).  
Process satisfaction: I used a five-item scale from Green and Taber (1980) to measure individual 
satisfaction with the process. These authors found that the instrument demonstrated acceptable reliability 
(Chronbach’s α = 0.88). Some MIS research has used a variant of this scale to study online learning (Hu & 
Wendy, 2012).  
Excel self-efficacy: I focused on self-efficacy with Excel technology using a measure that Hollenbeck and 
Brief (1987) developed. These authors found that the instrument demonstrated acceptable reliability 
(Chronbach’s α = 0.89). Studies in the technology-training literature have used this instrument 
(Martocchio, 1994; Gupta & Bostrom, 2013). 
4 Data Analysis and Results  
I analyzed the data collected with SmartPLS 3. I conducted a mediation test using Sobel test for 
signification of mediation. PLS offers several advantages over other methods: it produces more robust 
results, more accurate predictions, better accommodates correlations among independent latent variables 
(Cramer, 1993), and has a higher acceptance by and compatibility with other IS studies. I first analyzed 
the data for reliability and validity. 
Reliability: Table 1 shows that all the indicators had individual reliability values much higher than the 
minimum acceptable level of 0.7. Social science research has traditionally used Cronbach’s alpha to 
measure internal consistency reliability, but it tends to provide a conservative measurement in PLS-SEM, 
and the literature suggests replacing it with composite reliability (Bagozzi, Yi, & Phillips, 1991; Hair, Hult, 
Ringle, & Sarstedt, 2013). Table 1 shows all composite reliability values were larger than 0.6, which 
demonstrates high levels of internal consistency reliability for all three reflective latent variables. However, 
for continuity with past studies, I also report Cronbach’s alpha values in Table 1. 
 
Table 1. Latent Construct Reliability 
Latent construct Indicators Loadings 
Indicator 
Reliability 
Composite 
reliability 
Cronbach's 
alpha 
AVE 
Cohesion 
B_COHE_B 0.953 0.908 
0.971 0.955 0.917 B_COHE_C 0.964 0.929 
B_COHE_D 0.955 0.912 
Satisfaction 
B_SATIS1 0.837 0.702 
0.887 0.813 0.724 B_SATIS2 0.891 0.793 
B_SATIS4 0.872 0.760 
Excel self-efficacy 
B_SE1 0.846 0.717 
0.852 0.791 0.598 
B_SE2_R 0.865 0.749 
B_SE3 0.837 0.700 
B_SE4_R 0.876 0.768 
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Perceived anxiety 
B_SSANX1 0.858 0.736 
0.924 0.877 0.803 B_SSANX2 0.904 0.817 
B_SSANX3 0.924 0.853 
Validity: to check convergent validity, I evaluated each latent variable’s average variance extracted 
(AVE). Table 1 shows that all AVE values were higher than the acceptable threshold of 0.5, which 
confirms convergent validity. Fornell and Larcker (1981) suggest that, if the square root of AVE for each 
latent variable is larger than other correlation values among them, one can use it to establish discriminant 
validity. Table 2 reports the square root AVEs on the diagonal; the other cells report the correlations 
between latent variables. Overall, the results show good convergent and discriminant validity. 
I ran two structural models using SmartPLS3. The first used a direct effect of “cohesion on Excel self-
efficacy”, while the second outlined the mediated model shown in the conceptual model. In the first model, 
all paths, including the direct path from cohesion to Excel self-efficacy, were significant. In the second 
model, all paths were significant except for the direct effect of cohesion on computer self-efficacy. The 
standardized root mean square residual (SRMR) for the model was 0.065. Researchers generally 
consider a value less than .08 to be a good fit (Hu & Bentler, 1999). Figure 3 shows the expanded SCT 
conceptualization. 
Table 2. Descriptive Statistics, Correlation, and Sqrt(AVE) on the Diagonal 
Latent construct \ 
sqrt(AVE) 
Mean SD Min Max Cohesion Satisfaction 
Self-
efficacy 
Anxiety 
Cohesion 3.650 0.797 2.00 5.00 0.957    
Satisfaction 2.223 1.050 1.00 6.00 -0.208 0.85   
Self-efficacy 3.312 1.031 1.25 7.00 0.123 -0.245 0.773  
Anxiety 2.616 1.157 1.00 6.67 -0.14 0.173 -0.359 0.896 
 
 
Figure 3. Expanded SCT Conceptualization 
Based on the values from both of these tests, I conducted the Sobel test, a method to determine whether 
the reduction in the effect of an independent variable after including a mediator in the model is significant 
and, therefore, whether the mediation effect is statistically significant (Baron & Kenny, 1986; Sobel, 1986). 
Table 3 shows the results, which confirm that cohesion had an indirect rather than a direct effect. Further, 
since the path co-efficient was not significant in the mediated model, I conclude that the model was fully 
mediated. 
Table 3. Sobel Test for Significance of Mediation 
Cohesion
Satisfaction
R2=0.13
Anxiety
R2=0.20
Computer Self-
efficacy
R2=0.18
H4: 0.219*
H3:- 0.151*
H1: 0.191*
H2: -0.345*
H8: 0.025
* P<0.05, ** P<0.10
Phase 2
Training Process
Phase 3
Training Outcomes
Perceived 
Usefulness
R2=23
Perceived EOU
R2=0.11
H6: 0.331*
H5: 0.154*
Phase 4
Post - Training 
Outcomes
Context – Online self-
paced technology 
training done in dyads
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Paths and standard errors Values Sobel’s test statistic 
Path (cohesion -> anxiety) -0.152 
Sobel test statistic: 1.65 
Significant at p < 0.05 
Path (anxiety -> Excel self-efficacy) -0.335 
SE (cohesion -> anxiety) 0.092 
SE (anxiety -> Excel self-efficacy) 0.001 
Path (cohesion -> satisfaction) -0.222 
Sobel test statistic: 1.76 
Significant at p < 0.05 
Path (satisfaction -> Excel self-efficacy) -0.192 
SE (cohesion -> satisfaction) 0.034 
SE (satisfaction -> Excel self-efficacy) 0.105 
Post-hoc analysis: to confirm the validity of the new conception of the indirect effect of cohesion on 
Excel self-efficacy and to situate it in a wider nomological net, I conducted a post hoc test to examine the 
impact of self-efficacy on the technology-acceptance model’s independent variables: perceived usefulness 
and perceived ease of use. I hypothesized (H5-H6) that self-efficacy has a significant, positive impact on 
both constructs post hoc. I found path coefficients of 0.154 and 0.331 at the 0.05 level for perceived 
usefulness and perceived ease of use, respectively. 
5 Results and Discussion 
In this study, I operationalized four important concepts that influence computer self-efficacy: vicarious 
modeling, enactive modeling, verbal persuasion measured as group cohesion, and psychological states. 
The extended SCT model explained 20 percent level of regression in computer self-efficacy (Figure 3); 
further, Cohen’s f2 was 0.18, which indicates a medium effect. Table 4 summarizes the hypothesis results. 
Table 4. Hypothesis Results 
 Hypothesis Path mean T statistics P values Supported? 
H1 ↓Anxiety→ ↑Self-efficacy -0.335 3.465 0.001 Yes 
H2 ↑Satisfaction → ↑Self-efficacy 0.192 2.355 0.019 Yes 
H3 ↑Cohesion → ↓Anxiety -0.152 1.723 0.044 Yes 
H4 ↑Cohesion → ↑Satisfaction 0.222 2.323 0.021 Yes 
H5 ↑Self-efficacy → ↑PU 0.154 1.650 0.051 Yes 
H6 ↑Self-efficacy → ↑PEOU 0.331 2.972 0.010 Yes 
I implemented the core principles of vicarious learning via video and the principles of enactive modeling 
via a simulated practice session. The literature has attested to the effectiveness of these methods. Thus, I 
did not compare them to any other method. My results, when combined with existing knowledge about the 
success of behavioral modeling, provide a compelling argument that trainers/researchers should focus on 
cohesion and psychological states when providing/studying training.   
I hypothesize that the psychological states of anxiety and process satisfaction have a direct influence on 
Excel self-efficacy. I found support for these hypotheses (H1-H2) at the p < 0.05 level. The path 
coefficients suggest that anxiety is a significant predictor of computer self-efficacy in an online 
environment. While supporting SCT, this finding also supports the assertion that anxiety is an especially 
important construct in a self-paced, online technology-training environment. The perceived level of 
learning process satisfaction also had a direct effect on learning outcomes. Taken together, these results 
suggest that, in online technology training, both positive and negative emotions matter. Trainers should 
focus on reducing anxiety and increasing satisfaction as a part of the learning process.  
According to SCT, verbal persuasion constitutes the most important antecedent of computer self-efficacy, 
which I tested in this study. However, my results (for H3 and H4) conflict with the direct effect that SCT 
conceptualizes verbal persuasion to have. Instead, I found a completely mediated model. I argue that I 
found such results due to the context I investigated (i.e., self-paced online technology training). Proposed 
in the 1980s, SCT did not address online education. The cognitive aspects of learning overshadow the 
training process in traditional face-to-face environments unlike in self-paced online training environments.  
In addition, SCT’s original conceptualization of verbal persuasion focused on the instructor rather than 
peers. As Figure 1 shows, in the current training process, verbal persuasion occurs through peer 
interaction. My results show that cohesion among peers helps to reduce anxiety (H3) and increase 
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satisfaction (H4), which supports my contention that peer verbal persuasion has an indirect, not a direct, 
influence on computer self-efficacy. Verbal persuasion was instrumental in reducing anxiety, which, in 
turn, influenced self-efficacy. These findings have important implications on how one should view 
collaboration in self-paced online technology education, and I discuss them more in Section 6 
The final hypotheses (H5-H6) provide continued evidence for the importance of self-efficacy in impacting 
post-training performance and attitude. The hypotheses show that self-efficacy impacts perceived ease of 
use and perceived usefulness, which, in turn, can impact intention to use the end user application (Davis, 
Bagozzi, & Warshaw, 1989). 
5.1 Limitations 
This study has several limitations that I note here, and they primarily stem from the context of the study 
and the nature of the research method. Researchers have documented concerns about the limitations of a 
quasi-experiment study well (Campbell & Stanley, 1973; Cook & Campbell, 1979). Among the biggest 
concerns is the focus on enhancing the internal validity at the expense of external validity. In this study, I 
made efforts to ensure the context represented the organizational environment as much as possible by 
using the TML technology commonly used in university and corporate environments.  
Second, based on empirical studies, I chose a group size of two. Thus, the results may not generalize to 
larger group sizes. Third, the analysis might suffer from common method variance issues because I used 
a single method to collect all of the data. Fourth, given that I used student participants from a business 
school, my study may feature limitations in its context. However, previous studies that have used student 
data have suggested that they are a good proxy for end users in organizations (Santhanam, Sasidharan, 
& Webster, 2008).  
Fifth, I used cohesion as a proxy to measure verbal persuasion. While cohesion does not directly measure 
the verbal persuasion activities, it does provide insights regarding the team culture and support activities. 
As I mention in Section 2.2.1, cohesive group members also tend to be more persuasive. Thus, while a 
good proxy, one would obtain an ideal measure of verbal persuasion through qualitatively analyzing group 
interaction—a good avenue for future study.  
Sixth, I designed the research design of the study to simulate one of the four quadrants that the time-place 
matrix outlines (see Appendix A) (Bostrom, Kadlec, Thomas, & Munkvold, 2003; Daniels & Pethel, 2005). 
Additional studies need to confirm whether one can extend the principles that I use in this study to the 
other quadrants. 
6 Conclusions, Implications, and Future Research 
This study moves end user technology training research beyond behavioral modeling to enhance our 
ability to increase the effectiveness of training procedures. It also outlines the importance of self-efficacy 
and its impact on post-training outcomes. Overall, it has four distinct implications for research and 
practice.  
First, the study updates social cognitive theory by applying it to self-paced online technology training. It 
outlines how and why one needs to reorder the elements of social-cognitive theory need in online 
technology training. It shows that only some of the four factors influence self-efficacy directly, whereas 
SCT suggests that they all do. Instead, verbal persuasion has an indirect impact on self-efficacy through 
psychological states. The study also expands SCT’s input-output design to a three-phase, input-process-
output model. While we need continued research in this area, this paper provides initial evidence about 
how SCT can be enhanced and updated and provides directions for continued research. A complete 
model of self-paced online technology training needs to not only include the experience (which is what 
SCT focuses on) but also expand on the neurological process of mind and brain (Bransford, Brown, & 
Cocking, 2000). IS researchers have discussed this idea (Davis & Yi, 2004), and future research should 
work to integrate these models.    
Second, the paper points to the important role of psychological states in self-paced online training, which 
both business and academia increasingly use. In practice, trainers have focused primarily on developing 
behavioral modeling-based training content. However, I argue that we also need to focus on psychological 
states in these courses as well since 1) negative states such as anxiety are higher in online training than 
traditional training environments and 2) anxiety and satisfaction both have a strong impact on learning 
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outcomes. Given the strength of their impact, future research should design and test training interventions 
that reduce anxiety and increase satisfaction (Ho, Davern, & Tam, 2008; Thatcher & Perrewe, 2002).  
Third, this study recognizes the lack of verbal persuasion mechanisms in self-paced online technology-
training contexts. It outlines peer-collaboration as an important mechanism to achieve verbal persuasion. 
It shows that peer-collaboration does not have a direct effect on learning outcomes but instead is 
instrumental in reducing perceived anxiety. A direct impact would have indicated that the impact is more 
on the skill component similar to behavioral modeling. However, an indirect impact mediated via 
psychological states indicates that the impact is more on the confidence component of self-efficacy.  
This finding suggests that instructional designers and trainers should use such tools as email, discussion 
boards, wikis, competitive games, or learning laboratories to reduce learner anxiety and increase process 
satisfaction and not just enhance learning content. Restructuring the discussion board to reduce anxiety 
rather than develop content development would align with some research findings (Ringler et al., 2015). 
Interaction can be both asynchronous and persistent across training modules and participants. 
Researchers have also argued that the growth of mobile technology will increase the importance of 
collaboration (Sheng, Siau, & Nah, 2010). This study provides a starting framework.  
Future studies that validate this research for different technology-training contexts would strengthen its 
findings. Similar implications exist for studies that involve roleplaying in training environments. My results 
suggest not only that games should focus not only on role playing for achievement but also that 
roleplaying should involve team-based verbal persuasion as a means to reduce anxiety to enhance 
learning content assimilation, which explains the results of some of the earlier studies in this area 
(Santhanam et al., 2016).  
Finally, researchers can also extend the overarching ideas of theory and design of self-paced online 
technology education to and test them in other high-anxiety disciplines, such as science, technology, 
engineering, math (STEM) training/education. These disciplines suffer the similar levels of anxiety as end 
user training. In these disciplines, peer collaboration in particular could use dyads to reduce anxiety and 
enhance learning outcomes. 
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Appendix A 
 
Figure A1. Time-place Matrix (Adapted from Daniels & Pethel, 2005) 
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Appendix B 
Table B1. Difference between Traditional and Self-paced Online Training (Adapted from Gupta & Bostrom, 
2009) 
Structural dimension Traditional Self-paced online 
Behavioral modeling dimensions   
Restrictiveness : the degree to which a training technology limits an action 
(Silver, 1991) 
Low High 
Structuredness of practice: the extent to which training technology imposes its 
procedures on the learner (Poole & DeSanctis, 1990) 
Low High 
Guidance: the degree to which a training technology provides a response, 
including correction, addition or approval and speed of response (Desiraju & 
Gopinath, 2001; Piccoli, Ahmad, & Ives, 2001) 
Medium High 
Verbal persuasion dimension   
Social interaction: the extent to which the learning model allows for interaction 
between participants. 
High Low 
Psychological state dimensions   
Model credibility : the extent to which the model demonstrates actions that 
observers believe they will have to perform as well as the level of reputation of 
the learning model (Schunk, 2004) 
High Low 
Flexibility: the degree and speed to which learning models can be changed High Low 
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Appendix C 
Table C2. Demographics of Participants 
Attribute Sample 
CGPA 3.33 
Male (%) 51.7 
Female (%) 48.3 
Major (%)  
Accounting 11.67 
Economics 0.83 
Finance 16.67 
International business 7.50 
Management 8.33 
MIS 1.67 
Marketing 21.67 
Real estate 6.67 
Risk management 2.50 
Other 22.50 
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